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Focus. . . Effects of Changing From the 1940 to the Year 2000
Standard Population for Age-Adjusted Death Rates in Missouri

Age-adjustment provides a means of comparing death
ratesfor popul ationswith different agedistributions. Since 1943
the National Center for Health Statistics has used the 1940
United States popul ation asthe standard population for these
comparisons. Beginningwith 1999 death data, they will usethe
projected year 2000 United States population distribution.
Missouri will also implement this change with 1999 data.

Reasons for the change are that the 1940 population
sounds too old and outdated and that multiple standards are
being used by federal agencies (1940, 1970 and 1980) and a
single standard should be used for better comparisons and to
avoid confusion. In addition the 1940 standard creates rates
that are much different from the current crude rates.

The purpose of thispaper isto evaluatethe effects of this
change in standard populations on general trends in total
mortality and causes of death, on death rates by race and by
gender, and on relationships between Missouri and United
Statesdeathrates. Death datafromthe1990sareusedfor these
comparisons.

Table 1 shows the age distribution of the two standard
populations. The year 2000 population has about double the
percent 65 or more and five times the proportion 85 or more as
the1940popul ation. Themedianageisabout 6.5yearsolder for
the2000 popul ation. By comparison, theMissouri and US1995
populationsare of course closer to the 2000 standard, with the
Missouri population slightly older than the nation. The crude
Missouri death ratein 1995 was 19 percent higher than the US
rate (10.2 vs. 8.6). After adjustment for age, the Missouri rate
was 6 percent higher than the nation using the 1940 standard
and4 percent higher usingthe2000 standard. The2000ratesare
nearly double the 1940 standard rate because of its older
distribution.

Table 2 shows the effect that the change in standard
popul ationshasonthemagnitudeof theratesby | eading cause.
All of theratesincreasewiththe2000 standard, but somecauses
increase much morethan others. Causesrelated to aging such
asheart disease, stroke, pneumoniaandinfluenza, nephritis and
septicemiaall morethan doublewiththenew standard. Causes

Tablel
Population Digtributions and Death Rates
of Selected Populations

US 1940

Population Distribution

Death Rates per 1,000

Age-adj-1940 Std
Age-adj-2000 Std

(O (1 (o [

US 2000 MO 1995 US 1995
12.6% 13.9% 12.8%
1.6% 1.7% 14%
35.7 349 343
..................................... 10.2 8.6
53 50
9.6 9.2
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that occur frequently throughout thelifespan such asaccidents
or suicide show only aslight increase with the new standard.
Therankings of theleading causes by age-adjusted death rate
also change dlightly with the new standard. For example
accidentsarenumber 3 using 1940 and number 5 using the2000
standard. Cancer was nearly catching heart disease using the
1940 standard, but isone-third lower than heart di sease mortal -
ity using 2000.

Differentials by race and gender will be reduced with the
new standard asshowninTable3. Accordingto 1995 Missouri
deathrates, thedifferential between black andwhitedeathrates
was 57 percent using the 1940 standard compared with just 35
percent using the 2000 standard. Thisis because black/white
mortality differentials are greater for younger ages that are
weighted more with the younger 1940 standard population.
Similarly themaleto female mortality differential was reduced
from 72 percent with the 1940 standard to 56 percent with the
2000 standard. Theratio of black malemortality towhitefemale
mortality was reduced from 2.8 with the 1940 standard to less

Table4 presentstheblack/whitemortality ratio changesby
cause. For heart disease and stroke, which primarily affect the
elderly, theblack to white differentialsare cut in half using the
2000 standard compared with the 1940 standard. The heart
disease differential was reduced from 44 percent to 22 percent
and the stroke differential was reduced from 66 percent to 33
percent with the 2000 standard. For such causes as cancer ,
accidents and AIDS there is little change in the black/white
mortality ratios.

We also examined percent changes from 1990 to 1995 in
age-adjusted death ratesby causefor Missouri and the United
Statesusingthetwo standard popul ations. Thechanges within
geographic area were usually in the same direction, although
there were some differences. For examplethererecently wasa
great deal of publicity about declining cancer death ratesinthe
1990s. In Missouri this was true using the 1940 standard
population (-0.6 percent), but not true using the 2000 standard
(+1.1 percent). In the United States, the cancer mortality
decrease was cut in half using the 2000 standard ( 3.8 vs. 2.0

than 2.2 with the 2000 standard. percent decrease).
Table2
Age-Adjusted Death Rates per 100,000 Population by Cause: Missouri 1995
1995 Ratio
1940 Std 2000 Std 2000: 1940
3234 213
2212 160
69.1 2.37
40.6 116
390 262
Chronic Obstructive Pulmonary Disease........... 232 432 1.86
Diabetes 127 220 173
SuiCide ..o, 128 136 1.06
NEPIIITIS .ottt 47 108 230
SEPLICEMIA ..ot 43 89 207
Al CAUSES ...ttt seseessaes 5304 964.9 182
Table3
Age-Adjusted Death Rates per 1,000 Population by Race and Sex: Missouri 1995
1995 Ratio to White Females-1995
1940 2000 1940 2000
Std Std Std Std
White Males ... 6.5 118 171 155
White Females..........cc.... 38 76 1.00 1.00
Black Males .......covreneenee 10.7 165 2.80 217
Black Females .........ccocne. 58 10.0 152 132
WHILES ..o 50 94 Ratio to Whites-1995
(2] =" TR 79 126 157 135
Ratio to Females-1995
MalES ..o 6.9 122 172 156
Females.....cocovvnnncnennenes 40 7.8
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Table 5 examines trends in Missouri and US total death
ratesduring the 1990s. Ratesare down using both standards,
but show a smaller decrease using the 2000 standard than the
1940 standard. Theratio of the Missouri ratetothe USrateis
nearly thesame (withinonepercent), regardlessof thestandard
used.

We also examined the importance of using the same age
groups recommended by NCHS when comparing the national
deathrates. Thestandard agegroupsareunder 1, 1-4,5-14, and
ten year age groups up to 85+. When using 5 year age groups
the death rateswere generally lower than when 10 year groups
were used. When the same age groups were used, nationally
andlocally , Missouri had arate about 2.5 percent greater than
the nation. However, when we compared the Missouri 5 year
age-adjusted deathratetothenational 10year adjustedrate, the
difference wasjust 1 percent.

In summary,
Conversion from the 1940 to the 2000 U. S. Standard
Population for age-adjustment has a major effect on the
maghitude of the age-adjusted death rates, generally rais-
ingthem. Thisisespecially truefor causesof deathrel ated

to aging such as the various chronic diseases.

Conversionto the 2000 Standard reducesthedifferentials
by raceand by sex. Thisisalsoismorestrongly related to
chronic diseases such as heart and stroke than other
causes of death.

Conversion to the 2000 Standard has minor but definite
effects on trends and differential s between Missouri and
theUnited States, apparently having moreimpact ontrends
than on differentials.

It isimportant to adjust by the exact age groups used by
NCHS in order to compare to national rates.

Thisstudy isnot meant to imply that the 2000 standard is
better or worsethan the 1940 standard. It mainly isintended to
demonstrate the importance of using the same standard when
making comparisons. Age-adjusted death rates are useful
mainly as a summary indicator of mortality. The best way to
study mortality changesand differential sisexamination of age-
specific death rates.

Table4
Ratio of Black to White Age-Adjusted Death Ratesby Cause: Missouri 1995
Black-White Ratio
1940 Std 2000 sd
122
135
110
133
Chronic Obstructive Pulmonary Disease........... 0.93 0.76
Pneumonia & | nfluenza 115
DIahetes ....coceveernerieireereereeereiseeiene . 1%
HOMICIAE ... 12.36 1155
AIDS ottt 395 388
NEPHIILIS ..o 216 199

Table5
Trendsin Total Age-Adjusted Death Rates per 1,000 Population:
Missouri and United States: 1990-1998

1940 Std Percent Chng 2000 std Percent Chng
1990 1998 1990-98 1990 1998 1990-98
MiSSOUN ..coeuereriereenes 5.23 5.08 -2.9% 945 941 -0.5%
United States .............. 520 471 -9.5% 9.39 8.76 -6.7%
MO/US RO .............. 1.006 1.079 1.007 1074




